1. The nominal group technique (NGT) is a qualitative method to elicit judgement from stakeholders.
| INTRODUCTION
The complexity of decision-making for conservation requires the inclusion of a wide diversity of knowledge and values (Reed, 2008) . This has led to an increase in the emergence and application of participatory techniques. Some of these techniques remain relatively unknown and are hence underused, e.g. the nominal group technique. The nominal group technique (NGT) is a structured group-based technique used to build consensus. Participants are asked to individually reflect and to generate ideas based on predetermined, structured questions asked by a facilitator. Subsequently, participants are asked to collectively prioritize the ideas and suggestions issued by the group members (Harvey & Holmes, 2012; . NGT is based on a combination of individual and collective reflection and eventually generates a list of prioritized actions and/or recommendations (Coker et al., 2013; Rankin et al., 2016) . The NGT terminology is derived from the fact that participants are nominally in a group but are working individually during the first stage (Boddy, 2012) . NGT can be applied for problem identification and clarification; to help generate adequate research questions; to develop solutions; and to identify priorities for action. As a consensus method, it aims to determine the extent of agreement on a particular issue among a group of participants (Harvey & Holmes, 2013) , while at the same time overcoming problems associated with group decision-making processes (Hutchings, Rapport, Wright, & Doel, 2013) , such as the insufficient participation of inhibited individuals (Boddy, 2012) . Advantages of NGT are linked to the fact that it allows coproduction of knowledge which increases participants' ownership of the research and may increase the likelihood of changing practice and policy (Harvey & Holmes, 2012) .
The technique was developed in the late 1960s as a procedure to facilitate effective group decision-making in social psychological research, and as a tool for organizational planning . The initiators of the method ) presented it as a process for "identifying strategic problems and developing appropriate and innovative programmes to solve them." NGT has since been employed in a wide range of fields including education (Vedros, 1979) , consumer preference research (Coker et al., 2013) , healthcare services (Harvey & Holmes, 2012) , health promotion (Hutchings et al., 2013) , criminology (Van der Laenen, 2015) , and market and management research (Boddy, 2012 ). An exploratory search for the term "Nominal Group Technique" or "nominal group" in Web of Science yielded 1,076 documents, of which a relatively low number (14) related to environmental science and ecology.
To encourage critical reflection and possible further application of the technique in these fields, this paper has the following goals: The overall aim of this paper is to determine the scope of NGT in eliciting qualitative judgements for biodiversity conservation issues.
| DESCRIPTION OF THE NOMINAL GROUP TECHNIQUE
The description of the technique is based on a synthesis of the literature, and reflects the most widely used, typical approach to NGT F I G U R E 1 Flow chart outlining the steps of a typical nominal group technique exercise Delbecq, Van Ven, & Gustafson, 1975; Harvey & Holmes, 2012; McMillan et al., 2014; Rankin et al., 2016) . Participants (n = 4-20 in the reviewed NGT studies) ideally reflect a diversity of opinions yet should typically have relatively homogenous backgrounds (e.g. in terms of hierarchical position) (Hutchings et al., 2013) . Participants are typically seated around a table in a semicircular arrangement. The facilitator gives a brief introduction during which (s)he explains the purpose of the session and stresses the value of the individual participants' contributions (Harvey & Holmes, 2012; McMillan et al., 2014) . The actual NGT typically consists of four main steps, which are described below and outlined schematically in the flow chart (Figure 1 ).
| Step 1: Generating ideas
The facilitator provides the participants with one (or two) openended question(s). Each question is usually considered to require a separate nominal group technique application, including Step 1 to Step 4 (McMillan et al., 2014) . The facilitator subsequently directs participants to individually and silently write down their ideas in brief statements or bullet points. At this stage, there is no direct interaction among participants. Participants are typically given 5-15 min to complete this step. The process of individually reflecting on the topic helps to avoid "production blocking": a common psychological bias in brainstorming in groups. Production blocking refers to the loss of efficiency in generating ideas in a group setting during verbal brainstorming (only one individual can speak while the others in the group are listening and thereby their thoughts are effectively "blocked").
| Step 2: Sharing & recording ideas
The ideas are shared in the group by way of a round robin feedback session (one response per person each time) to record each idea concisely. Each participant can contribute one idea at a time until all ideas are exhausted, and has the opportunity to voice his/her opinion freely, without rejection or modification of their view before the group discussion starts. The ideas are recorded verbatim in real time by the facilitator, on a whiteboard, flipchart or on a computer screen, allowing everyone to see the listed ideas.
| Step 3: Group discussion
Once all the ideas are listed, participants are invited to seek clarifications or further elaboration about any of the ideas proposed by the other participants in Step 2. This stage ensures that participants understand the meaning of each idea, enabling them to make an informed decision in the ranking step (Step 4). The facilitator's role is key at this stage, as all participants should be enabled to contribute to the discussion. The participants are encouraged to ask questions to clarify the ideas. Similar ideas are grouped based on an open discussion, while some items could be excluded and others included (McMillan et al., 2014) . There is no value judgement or rating of ideas at this stage.
| Step 4: Voting & ranking
There are two main variants for the voting and ranking stage (McMillan et al., 2014) . The first variant involves participants privately rating each idea, typically by scoring points or by a Likert scale (Delbecq et al., 1975) . Participants are asked to select and then rank the ideas from the list generated in Steps 2 and 3, which can range from 5 ideas to 10 or more (McMillan et al., 2014) . The ranking is usually based on criteria provided by the facilitator (Harvey & Holmes, 2012) (Coker et al., 2013; McMillan et al., 2014 ).
This step can be repeated, in which case, the participants may be asked to rank a second time, for example ranking the ideas that came out as the top five ideas in the first voting stage. The second variant (as described in Boddy, 2012; Harvey & Holmes, 2012 ) entails a public voting and ranking of each of the ideas. Participants then vote openly, non-anonymously, thus allowing to gauge the popularity of the proposed ideas. This public voting generates a lot of interaction and group dynamics (Boddy, 2012) but it can foster social pressure to conform to the norm, which is why private voting is preferred by some scholars (Delbecq et al., 1975) . The results of the vote are compiled by the facilitator and shared within the group. The facilitator creates a tally sheet, showing the ideas receiving the most points. The most highly rated ideas are then the most favoured actions.
| Step 5: Data analysis
Nominal group technique yields data that can be analysed both qualitatively and quantitatively, and data analysis is typically considered straightforward (Van der Laenen, 2015) . After an NGT, the researcher already has an overview of the ideas of the group, the scores of these ideas (as expressed in the ranking and voting stages) and the number of participants that scored every idea. This allows for immediate reporting of key results to the participants (McMillan et al., 2014) . A more elaborate content analysis of the individual data is also possible, which allows to identify common themes by qualitative coding. When data are analysed quantitatively, results can be compared across participants belonging to different categories (e.g. age, gender, background, occupation), provided these demographic data about the participants is collected (Van der Laenen, 2015).
Although there is considerable consensus on how to conduct NGT, there is still some variability in its application (McMillan et al., 2014) .
Modifications and additions to the original NGT have been applied, yet there is no generally agreed or standardized typology of NGT variants (unlike the Delphi method's variants (Mukherjee et al., 2015) , for example). The existing methodological variants of NGT included: (1) the application to mixed participant groups instead of homogenous groups (Hutchings et al., 2013) , (2) the provision of supporting tools (e.g. a matrix) to allow participants to privately rate priorities and to allow the group to achieve consensus (Rankin et al., 2016) ; (3) the use of multiple nominal groups (e.g. to allow for comparison) (McMillan et al., 2014) . 
| REVIEW METHODOLOGY
This resulted in 15 documents (articles and reviews). Given the small number of documents returned, we expanded the scope of the search.
A. We searched in Google Scholar using the following search terms on 24 August, 2016:
1. Search words: "Nominal Group Technique"+Conservation. There were no time limits set. There was a total of 819 hits from which the top 100 titles and abstracts were screened.
2.
Search words: "Nominal Group Technique"+"Conservation" OR "Ecology" (After 1996) . This resulted in 983 hits from which the top 100 were manually screened.
3. Search words: "Nominal Group Technique"+"Conservation" (After 1996) . This resulted in 656 hits from which the first 100 were searched.
B. In addition, we did a secondary search based on cross-reference of the articles and screened suggested articles from Science Direct based on similarity.
After screening the titles and abstracts from all the sources above, we found a total of 14 relevant articles which were used for further analysis.
| RESULTS

| Use of NGT in ecology and conservation
The use of NGT in ecology and conservation covers a variety of practices. Most reviewed cases have at least two simultaneous stated objectives. Four main uses (objectives) of NGT emerge in a simplified categorization of the reviewed cases. These uses are: (1) supporting biodiversity management; (2) capacity building; (3) eliciting stakeholder preferences; and (4) exploring new concepts. It involves the exploration of various options, for which NGT is highly suitable. In such contexts, NGT is used for generating and ranking options in response to a well-defined set of concrete questions. Some NGT applications strongly emphasize the inclusion of stakeholder preferences in natural resource and/or protected area management, which can be translated to a tangible output. These include a set of criteria for prioritizing areas for protection (Strager & Rosenberger, 2006) ; or criteria for forest and national park management (Jacobson, Gape, Sweeting, & Stein, 2005; Mendoza & Prabhu, 2000) . These criteria-generation for prioritization exercises may then directly feed into multi-criteria analysis (MCA) (Mendoza & Prabhu, 2000; Strager & Rosenberger, 2006) . Indicators-the operational representations of attributes of a system-convey key information regarding ecosystem dynamics (Waas et al., 2014) (ii) Stakeholder preferences & attitudes. Although there is a continuum between the priority-setting objectives of NGT and its participation objectives, the participatory dimension is specifically emphasized in some instances. Different stakeholder groups (ranging from community leaders and hunters to tourism industry representatives) were involved in an NGT to identify threats to a national park and to prioritize benefits originating from the national park (Jacobson et al., 2005) . The inclusion of the subjective preferences of stakeholders was directly linked to the generation of management criteria and indicators in most instances (Runge, Converse, & Lyons, 2011; Strager & Rosenberger, 2006) . These stakeholder preferences help define the acceptability of some management options (e.g. with regard to acceptable wildlife disturbance scenarios (Kazmierow, Hickling, & Booth, 2000) ); or to identify and prioritize pro-wildlife behaviours (Smith, Weiler, Smith, & Van Dijk, 2012) . NGT was also used to assess the dynamics of stakeholder attitudes (Padgett & Imani, 1999) before and after exposure to evidence in the frame of an iterative NGT process.
(iii) Capacity building. NGT was used as a tool to identify capacity building needs and gaps in knowledge (Jacobson et al., 2005; Robinson & Shepard, 2011) . Capacity building refers to the development of skills and knowledge in natural resource management.
NGT is also as a capacity-building exercise in itself, which allows to identify priorities in personal action plans in support of sustainable development (Crabbe et al., 2009 ).
(iv) Exploring novel concepts. In two reviewed cases, NGT was used as a method to explore and develop consensus regarding the definition of (locally) novel concepts. Jackson (1993) used NGT to generate "descriptors" of the concept of eco-development. These descriptors contributed to conceptualize a new concept within a local/ specific context, "upstream" of any future management considerations based on (subjective) interpretations by the participants. Colton and Bissix (2005) used NGT to identify issues and challenges regarding the development of agritourism in Nova Scotia, Canada. In both cases, NGT allowed to develop a contextually adapted consensual interpretation of these novel concepts.
Although the precise objective of applying NGT is not always clarified from the onset, decision-making (defined as the process of identifying options and selecting a feasible solution based on evidence, and on the decision-maker's values and experience) is part of all reviewed NGT exercises.
| Scale & scope
Most studies have been applied at sub-national scale (12 studies) and one at a national scale (which actually entailed a range of NGT applications in different cities (Smith et al., 2012) (Jacobson et al., 2005; Robinson & Shepard, 2011) , forest (Mendoza & Prabhu, 2000) and endangered species management (Runge et al., 2011) . Moreover, there are single cases of application in the education of land use managers with regard to legislation requirements (Padgett & Imani, 1999) ; regarding zoo visitors' behaviour (Smith et al., 2012) and island eco-development (Jackson, 1993) .
| Design of NGT
While there is general consensus on the outline of a typical NGT (McMillan et al., 2014) , the actual design varies among the reviewed case studies. The group size of NGTs varied from 4 to 20 participants.
The number of NGTs per study is generally one (nine out of 14 studies) but ranges from three to seven. Information on stakeholder group stratification is rare. Most studies explicitly mention the composition and backgrounds of the group (e.g. by mentioning the types of stakeholders (members of non-governmental organizations, scientists, land use managers, etc.). Only one study provided data regarding the participants' gender (Mountjoy et al., 2014) . The duration of NGTs (which could be used as a proxy of cost) ranged from 30 minutes to 2 hours.
Where more than one NGT was carried out per study, total participant interaction time went up to six hours (Padgett & Imani, 1999) or was not specified (Jackson, 1993) . Of 14 studies, 13 were initiated F I G U R E 2 Distribution of studies using NGT in ecology and conservation (map created using base map from: http://nils.weidmann.ws/ projects/cshapes.html (Creative Commons license) by academic researcher(s), while one (Jacobson et al., 2005) was conducted jointly between academics, a quasi-governmental organization managing protected areas and a local non-governmental organization.
The diversity of approaches to NGT design illustrates the flexibility and the versatility of the method.
| Comparison and use with other methods
In justifying the choice of NGT, four studies compared this methodology to other approaches. In comparison with focus group discussions, NGT is said by Jacobson et al. (2005) to be better suited for large and heterogeneous groups, to yield more easily interpretable data, and to deliver higher participant satisfaction. NGT is further compared with the Delphi method by Mendoza and Prabhu (2000) , who state that NGT yields more consistent findings and allows more control over public disclosure of data than Delphi. The Delphi technique consists of two or more rounds of structured questionnaires, each followed by aggregation of responses and anonymous feedback to the participants. In a Delphi, the participants do not meet face-to-face, and they are usually experts (Mukherjee et al., 2015) . NGT was used next to interviews in four studies, in combination with Delphi in three studies, and in combination with surveys in two studies. The interviews and surveys were conducted before NGT. The results of these two methods yielded input that helped shape the NGT focus question and/or rating and ranking criteria. Crabbe et al. (2010) and James and Crabbe (2000) used the Delphi in the first round, which was followed by further NGT rounds, but none of these two studies provides a crossmethodological reflection on the use of both methods. Mendoza & Prabhu (2010) , on the other hand, used Delphi side-by-side with NGT (various groups using different methods at the same time), and stress the stronger consistency in results exhibited by NGT groups. NGT was used with MCA in two studies. Mendoza & Prabhu (2000) used Delphi and NGT to perform the pairwise comparison (which is an inherent part of MCA) and state that NGT yields better results for that purpose. Strager and Rosenberger (2006) used NGT to help develop the list of criteria for MCA. NGT was used to complement data based on ecological observations (Kazmierow et al., 2000) . These observations are not necessarily generalizable to other contexts and case studies.
| Publication output
There is an increase in number of published papers since 2010 (seven publications since 2007, only five in the decade 2000-2009), which needs to be interpreted cautiously due to the low number of studies found. Only "Environmental Management" has two published NGT studies. The other journals range from agricultural sciences to nature conservation and educational science journals.
| ADVANTAGES OF NGT
The major advantages of NGT are: (1) the clarity and usability of the output (which is typically a list of prioritized actions/options); (2) the easy comparison between different groups with possibly divergent opinions; (3) the quality of the participatory process which minimizes dominance effects and considers all participants' views equally; and the (4) limited requirements in terms of time and resources. These advantages are acknowledged in by the literature (McMillan et al., 2014; Rankin et al., 2016) . As NGT typically reaches a clear outcome, it also provides a sense of achievement for participants (Harvey & Holmes, 2012) . Moreover, the method enables to reach consensus on complex issues (Hutchings et al., 2013; Rankin et al., 2016) , and minimizes researcher bias (Van der Laenen, 2015) .
Out of the 14 reviewed NGT applications in conservation and ecology, 10 contain an a priori motivation explaining why NGT was selected. The clarity of the output is explicitly mentioned as a key advantage in six studies (including a reference to the provision of good data to managers). Two studies also mention the higher quantity of unique ideas that are generated through NGT compared to other group discussion formats (Mountjoy et al., 2014; Robinson & Shepard, 2011 ). The quality of the participatory process (including the balanced participation, the avoidance of negative group dynamics, the independence of the initially aired viewpoints, the combination of group and individual input, the anonymous voting) is mentioned in seven studies. The limited requirements in time and effort are mentioned in the motivations of two studies, as is the adaptability and compatibility of NGT with other methods (Alvarez-Berastegui et al., 2014; Mendoza & Prabhu, 2000) .
After having applied the method, the reflection about the strengths of NGT is often complemented by additional a posteriori insights. A recurrent observation is related to the avoidance of misunderstandings thanks to the group discussion in NGT (Runge et al., 2011) . The depolarization potential of NGT is high, and it allows to reflect on data gathered by way of other methods. Kazmierow et al. (2000) report that, without active NGT-mediated reflection on the collected ecological data, stakeholders may have used the information selectively to support their prejudices instead of debating and finding common ground or appreciate different views. The conciliatory nature of NGT is hence an important asset. Kasemir, Jäger, Jaeger, and Gardner (2003) describe how the provision of additional information to participants during the NGT process (i.e. after the individual reflection phase and just before the group discussion) allowed to enhance the quality of the discussions and allowed participants to familiarize themselves with relevant scientific insights regarding the topic at hand. A priori expectations regarding the quality of the participatory process (e.g. avoidance of dominance by some participants) were met (Jacobson et al., 2000; Kazmierow et al., 2000) . Moreover, trust and motivation are said to be enhanced by NGT, and attitude change can occur (Smith et al., 2012) .
| LIMITATIONS OF NGT AND HOW TO ADDRESS THESE
Some of the reviewed studies report facilitator bias as a potential disadvantage. The structuring of NGT by non-participants may limit the participants' creativity (Smith et al., 2012) . The success of the method is dependent on goodwill of stakeholders (Kazmierow et al., 2000) , and it is difficult to generalize the findings of a NGT to a larger population (Jacobson et al., 2005) . People willing to participate in an NGT may also have particular attachments to the place and/or the issue at hand, and their reflections may hence not be representative (Jacobson et al., 2005) . Although NGT is often presented as a timeefficient method, the lack of time to reach consensus is perceived as a limitation in some studies (Kazmierow et al., 2000; Smith et al., 2012) .
Only three studies explicitly deal with the limitations of NGT, although other studies only use NGT in combination with other methods (see Section 4).
In the general literature on NGT, facilitator skills are stressed.
Facilitators may need to provide assistance to participants with lower literacy levels or health conditions, ensuring that their opinions are heard (McMillan et al., 2014) , and should not attempt to overcome the diversity of opinions in order to create artificial consensus (van Teijlingen, Pitchforth, Bishop, & Russel, 2006) . Furthermore, the creation of a safe space that is culturally appropriate needs to be supported. The physical layout of the meeting room should also be conducive to an atmosphere of exchange (Harvey & Holmes, 2012) .
The size of the group of participants is also mentioned as a key In NGTs, the objective to reach consensus may favour dominant interests and actors over more peripheral ones, and the selection of participants may lead to questions regarding legitimacy and eligibility, which cannot be separated from power issues (Rozema, Bond, Cashmore, & Chilvers, 2012) . Ideally, NGTs are a forum for "powerfree" deliberations, in which the best argument determines the outcome. Hence, deliberation ideally becomes a process of truth tracking (Habermas, 2006) . The goal of public deliberation is to solve a problem together with others who have distinct perspectives and interests.
Individual positions are realigned in the face of better-reasoned arguments, and self-interested ends of the various participants are "flushed out" by the transparent nature of the debate (Munton, 2003) . The reviewed NGT cases did not elaborate on power issues in NGTs, issues which would ideally require closer scrutiny.
Finally, one should keep in mind that NGT is not fit for all purposes.
The technique can only be used when dealing with a well-defined question that does not encompass a great deal of sub-questions.
Dealing with a multidimensional question exceeds the scope of NGT, as it makes the ranking and voting step too complicated.
| CONCLUSION
Nominal group technique combines the interactive and exploratory character of focus groups with the depth of individual reflection, and provides some insurances for unwanted social pressures that affect group-based approaches. Moreover, NGT is easily combined with other methods such as surveys, MCA and Delphi (which are already more widely used in ecology and conservation). NGT is typically applied in ecology and conservation to identify and rank consensual priorities. The method has been applied to a variety of topics, ranging from protected area management to land use, ecotourism, forest and wetland management, and research regarding attitudes and behaviour.
The plurality of stakeholders' views regarding ecology and conservation issues requires researchers and managers alike to gain insight into how judgement can be elicited from stakeholders in a systematic and rigorous way. Failing to integrate the diversity of opinions may lead to an increase in conservation conflicts. The depolarizing nature of NGTs and its intrinsic conciliatory approach can contribute to prevent and address such conflicts. However, NGT does not aim at forcing participants to achieve an artificial consensus. The voting and ranking component of the method provides sufficient opportunity for participants to stick to divergent opinions compared to the other participants. The anonymity of the voting in the first variant of NGT (as described in Section 4) does ensure that participants can disagree with the other participants without being pressured. There may be pressure in the second variant which uses public voting, but the reviewed papers did not mention this.
The distribution of the NGT applications in ecology and conservation shows that most studies have been carried out in North America. So far, no NGT applications have been conducted in Africa and South America. The limited number of available studies for this review constitutes a limitation, and any conclusions drawn should be interpreted carefully. Moreover, we only reviewed studies in English, which means we may have missed other NGT applications.
Throughout the paper, we have also referred to the general (nonecology related) applications of NGT, in order to situate our findings in a broader context. In summary, NGT has the potential to contribute to a better understanding, acknowledgement and inclusion of diverse stakeholders' views in ecology and conservation management, especially in combination with other judgement elicitation methods.
